Bell's palsy (idiopathic facial paralysis) is caused by the acute onset of lower motor neuron weakness of the facial nerve with no detectable cause. [1] Retroauricular pain, decreased tolerance to noise and the loss of taste on the same side may accompany these findings.
Bell's palsy is named after Sir Charles Bell (1774-1842), who first described the syndrome along with the anatomy and function of the facial nerve. It affects about 11-40 people per 100,000 and lifetime risk of contracting the disease is 1 in 60. [2] Despite many studies, the etiology of Bell's palsy has not been clarified yet. Failure of microcirculation in vaso nervosum, ischemic neuropathy, infections, genetic and immunological factors are responsible in the etiology. Viral infections and inf lammation play an important role. [3, 4] When faced with a patient suffering from Bell's palsy, it is difficult to determine prognosis. Although the most useful tests determining prognosis are considered to be electroneuronography (ENoG) and electromyography (EMG), the accessibility of patients to these machines and the fact that they provide more useful results at specific time intervals, limit the utility of these tests. As a result, to determine prognosis, tests that are easier to perform and access are needed.
Complete blood count (CBC) and its parameters are known as the classic inf lammatory markers in cardiovascular and oncological diseases. [5] [6] [7] [8] [9] [10] Neutrophil-to-lymphocyte ratio (NLR) has been defined as a novel potential marker to determine inf lammation. Mean platelet volume (MPV), plateletcrit (PCT), platelet distribution width (PDW) is shown as a potential marker of thrombosis and inf lammation. [7] [8] [9] [10] [11] The aim of this study is to investigate whether NLR, MPV, platelet (PLT), PCT, PDW values can be used for the etiopathogenesis of Bell's palsy and the evaluation of recovery time.
PATIENTS AND METHODS
The present study was conducted at the Department of Otolaryngology, Medical Faculty of Bülent Ecevit University, Zonguldak, Turkey between January 2011 and January 2014. The patient files were scanned; 70 patients, who received follow up due to a Bell's palsy diagnosis for a period of one to three years by otorhinolaryngology clinics, were identified. Twelve patients who did not attend their follow-up appointments were excluded from the study. Forty-eight patients (22 males, 26 females; mean age 43.5±22.1 years; range 3 to 76 years) who complained of facial paralysis, who were diagnosed with BP, and visited our department regularly during the first week after diagnosis and during treatment, were enrolled. Patients were compared with a control group of 49 healthy volunteers (20 males, 29 females; mean age 40.4±18.2 years; range 3 to 72 years) with similar demographic aspect. The patients were classified according to the House-Brackmann grading system during the pre-treatment and post-treatment periods. During the post-treatment period, the patients with House-Brackmann grade I were regarded as satisfactory recovery, while House-Brackmann grade III to VI were regarded as unsatisfactory recovery, at least one year after follow-up.
Patients were divided into four categories in terms of recovery time as first group who recovered in 0-29 days, second group who in 30-89 days, third group who recovered in 3-6 months, and fourth group who did not recover. The degree of facial paralysis at first visit and recovery times of patients are shown in Table 1 .
The routine pre-treatment CBC tests of the patients were recorded. Each patient underwent a complete ear, nose and throat examination, neurological examination, audiograms, temporal bone computed tomography or magnetic resonance imaging with gadolinium. Patients with otologic problems, acute or chronic inf lammatory 
Table 1
Degree of facial paralysis at first visit and recovery times of patients diseases were excluded. All the patients were treated with corticosteroids (with an initial dose of prednisone of 1 mg/kg/day, and a gradual dose reduction maintained for at least 2 weeks); acyclovir (in adults 200 mg orally every 4 hours [5 times a day] for five days; in children 80 mg per kg daily divided every six hours for five days, with a maximum dose of 3,200 mg daily). Diabetic patients were hospitalized and the same treatment was applied and insulin was provided for blood sugar regulation. This study was approved by the Medical Faculty of Bülent Ecevit University Hospital Ethic Committee and all participants signed an informed consent agreement.
Hematologic analysis
An automated blood cell counter was used for CBC measurements (lh 780 Analyzer; Beckman Coulter Inc., Miami, FL, USA). All samples were run in duplicate, and the mean values were used for statistical analysis.
Statistical analysis
Statistical analyses were performed using PASW version 19.0 software (SPSS Inc., Chicago, IL, USA). Distribution of data was determined by Shapiro-Wilk test. Continuous variables were expressed as mean ± standard deviation. Deviation and categorical variables as frequency and percentage. Categorical variables were compared using Pearson's chi-square test. Continuous variables were compared with the Mann-Whitney U test for two groups. The Kruskal-Wallis test was used to determine for differences between three groups. P values of less than 0.05 were considered statistically significant for all tests.
RESULTS
The patient group was between the ages 3-76, the control group between 3-72 years of age. The mean age in the control group was 40.4±18.2 and in the Bell's palsy group 43.5±22.1. The median age in Bell's palsy group was 48.5 and in the control group it was 42. The characteristics and the laboratory data of the groups are showed in Table 1 Statistically significant parameters were evaluated in terms of patient's recovery time. Significant differences were not observed in terms of recovery time between four parameters (p>0.05). Statistical analysis of recovery times of the patients are shown in Table 2 .
DISCUSSION
Bell's palsy is defined as a sudden paralysis/paresis of all muscles on one side of the face; dry eye; pain around the ear; altered sense of taste; hypersensitivity to sounds; or decreased tearing that is not associated with any other cranial neuropathy, ear, cerebellopontine or brainstem disease. [12] It affects men and women equally. The highest incidence is in the 15 to 45 year old age group. [2] A complete recovery rate of 71% and an almost complete recovery rate of 84% are determined. [13] The recovery rate in our study was 94%. This higher rate of recovery can be explained in two ways. Firstly, diabetic patients were hospitalized during the steroid treatment and secondly, the follow-up periods in prior studies were shorter than ours. Recurrence occurs in 8% of Bell's palsy patients. Our study was consistent with the literature. In our study, four patients (8%) showed recurrence. [14, 15] Recovery rate of Bell's palsy without treatment is reported as 70%. [16] This rate reaches 90% with steroid treatment. [17] Antiviral treatment is added to steroids in the treatment protocol of Bell's palsy after viral agents especially HSV are put forward as etiologic factors.
Although some studies stated that antiviral treatment has low efficiency, [18, 19] there are many studies stating that they lead to a better prognosis in early stages. [20, 21] In a review including 10 controlled randomized trials, antivirals combined with corticosteroids, reduce the risk of incomplete recovery of Bell's palsy more than corticosteroids alone. [22] In adults, there are many studies about the standard protocol of corticosteroids but in children this protocol is still under debate. In many studies corticosteroids are recommended for three days from the onset of symptoms and antiviral agents are added if symptoms persist or there is a suspicion of viral infection. [23] We also applied steroids combined with antivirals and this led to a recovery rate of 94%. This result seems to support the efficacy of early antiviral treatment.
In our study, only three patients showed permanent facial paralysis. Statistical analysis was not possible because this number of patient was insufficient.
Bell's palsy is the most common disorder affecting facial nerves and is responsible for about 80% of all facial mononeuropathies. [24] Although it is commonly seen, the etiology is not yet clear. There have been many theories put forward from an etiological aspect. These theories include the theory of viral infections, immunological factors, microcirculation failure theory, genetic and ischemic causes.
In terms of infections: Borrelia Burgdorferi and Herpes Zoster virus have been proven to cause facial palsy. Associations with several infectious pathogens, such as cytomegalovirus, Epstein-Barr virus, mumps, rubella and human immunodeficiency virus have also been documented. [12] Among immunological mechanisms, Aviel et al. [25] found changes in lymphocyte subsets in peripheral blood at acute phase. Following the description by Abramsky et al. [26] of immunemediated mechanisms against the basic myelin protein in the disease's pathogenesis, cellular and humoral Microcirculatory failure theory is another theory proposed in pathogenesis of Bell's palsy. [27] In recent studies, NLR in cardiovascular diseases has been extensively studied and appears to be a significant marker of inf lammation. [9, 10] Based on microcirculatory theory, the NLR ratio is expected to also be high in Bell's palsy and only a few studies have taken place pertain ring to this issue. [11, 28] In our study, NLR were studied in Bell's palsy patients, however in contrast to other studies it was not elevated. The reason for this is NLR in large vessel diseases are high and it may be normal in microangiopathic diseases.
In this study, among inf lammation and thrombosis markers, PLT, PDW, PCT and MPV values were also examined. The PLT and PCT values were found to be significantly higher. The PDW value was slightly higher but not statistically significant. These values seem to support the thrombosis hypothesis for Bell's palsy. In Bell's palsy patients, these values are similar before and after disease onset, roughly speaking these patients are prone to thrombosis. Further studies should include whether it is useful and whether this addition will contribute to prognosis.
Neutrophil ratio was significantly increased in these patients. This is an indication of acute inf lammation and bacterial infection. In the etiology of Bell's palsy, also Lyme disease which has been treated with antibiotics should be kept in mind. [29] Eosinophil counts were also found to be significantly lower in these patients. Low eosinophils show acute inf lammatory response. Bass et al. [30] have argued that depending on chemotactic factors that were released on the condition of inf lammation, eosinophils immigrate from circulation to inf lammation fields. Another known reason of eosinophils is intense stress and the height of cortisol levels in the body. It is unknown whether lower eosinophils in Bell's palsy leads to acute inf lammation or intense stress or both. In spite of this, there are some elements that restrict our study. These elements are the small number of patients and the fact that the study took place in a single center. Also the low number of patients who did not heal and as a result were unable to have their prognosis evaluated.
In conclusion, in this study, NLR, PLT, PCT, PDW, MPV values and their significance in predicting the recovery time from Bell's palsy were investigated. The PLT, PCT and neutrophil counts in patients with Bell's palsy were found to be significantly higher, eosinophil counts were found significantly lower than controls.
These values give us information about inf lammation and thus cannot be used as a marker for predicting recovery time.
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